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Rice Byproducts and Corn Make More
Rapid Gains Than Corn Alone
LOUISIANA STATE UNIVERSITY
AND
AGRICULTURAL AND MECHANICAL COLLEGE
AGRICUTURAL EXPERIMENT STATIONS
W. G. Taggart, Director

GENERAL SUMMARY
1. In 1943 with feeds at high prices and difficult to obtain, it is impor-
tant that in fattening hogs (1) all possible use be made of pastures
and various waste feeds on the farm; (2) that feed crops such as
sweet potatoes, corn, and peanuts be planted for hogging off; (3) that
good protein supplements be fed; and (4) that feed stuffs be com-
bined in the best proportions so that gains will be put on for the
least feed. While these experiments have to do largely with dry-lot
feeding, it has been for the purpose of working out the best combi-
nations of feeds to produce the most economical gains.
2. Rice bran is a low priced, medium protein feed, low in lime but high
in phosphorus. Rice bran gives good results in combination with
corn for hog feeding. When fed as the main concentrate and bal-
anced by protein supplements, rice bran has a value of 85%-87% the
^ feeding value of corn. But when combined with corn in the ratio of
I 2 parts of corn to 1 part of rice bran, more rapid gains are produced
I than on corn alone and the rice bran may replace from 100% to
115% its weight of other feeds. Rice bran fed in large amounts to
fattening hogs produces soft pork but in the proportions given above,
produces pork of satisfactory firmness.
I. Rice polish is a rich and highly digestible concentrate feed, low in
fiber, containing more digestible nutrients than corn, also more pro-
l tein and four times as much phosphorus. Rice polish has about 25%
- higher value than rice bran and 12J to 15% higher value than corn.
When combined with corn in the proportion of 2 parts corn to 1
. part rice polish it approximately replaces 121% its weight in corn
T- if fed with the proper protein supplements. Rice polish also produces
\ soft pork if fed in excessive amounts.
I, Brewers rice and rice screenings are equal to, or slightly superior to
I corn in feeding value and produce a high quality of firm pork. Nine-
^ ty-four to 95 pounds of brewers rice will usually replace 100 pounds
of corn, and will produce a firmer carcass.
5. Rough rice may be used satisfactorily for fattening hogs and in these
i
tests has shown an estimated value of from 88 to 91% the value of
corn when well ground and properly supplemented with protein
and minerals. The rough rice should be ground sufficiently so that
the hulls are reduced to a fine meal. Where the hulls are left whole
they are unpalatable to hogs. Damaged rough rice should sell at
least 12% lower than corn to be profitable for feeding.
Soybean oil meal is one of the best vegetable protein supplements
for balancing hog rations. Cottonseed meal may be used as a protein
supplement in larger amounts than was formerly thought safe if
treated with 1% of ferrous sulphate, which prevents gossypol poison-
ing (cottonseed meal poisoning) . Recent experiments indicate that
peanut oil meal is superior to soybean oil meal. In these times when
there is a scarcity of animal protein such as tankage, shrimp meal, etc.,
it is advisable to use about 20% animal protein, as tankage or shrimp
meal, to 80% of soybean oil meal, peanut meal, or cottonseed meal
in making up protein supplements.
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RICE AND RICE BYPRODUCTS
FOR FATTENING SWINE




Rice is one of the most important cash crops in Louisiana, ranking
next to cotton, sugarcane, and corn in total income. Louisiana produced
in 1942, 7,155,000 barrels of rice (25,758,000 bushels) or a little less than
39 per cent of the total rice grown in the United States. If allowance is
made for a certain percentage held back for seed and feed, this amount
produces annually about 73,000 tons of rice byproducts available in
Louisiana. In addition to this, some damaged rough rice may be used
as feed. When these rice byproducts are used in proper feed combina-
tions, they give excellent results.
TABLE I. Production of Rice in the United States and Louisiana in 1942, With
Estimated Percentage of Mill Byproducts.
United States Louisiana
Rice production—bushels 66,333,000 25,758,000
18,426,000 7,155,000
Estimated byproducts Per Cent Tons Tons
Rice bran 8.64 100,000 38,630
Rice poHsh 1.85 21,310 8,278
Brewers rice 2.10 24,142 9,379
Rice screenings 3.10 35,650 13,950
Total other than rough rice 181,102 70,237
Chicken feed rice 0.5 7,100 2,759
Total 188,202 72,996
OFFICIAL DEFINITIONS OF RICE BYPRODUCTS AS
ADOPTED BY AMERICAN FEED CONTROL
OFFICIALS*
Rice Bran is the pericarp or bran layer of the rice, with only such
quantity of hull fragments as is unavoidable in the regular milling of
rice.
Rice Polish is a byproduct of rice obtained in the milling operation of
brushing the grain to polish the kernel.
* Report of Analyses of Commercial Feed Stuffs. Season of 1939-40. Louisiana
Department of Agriculture and Immigration.
5
Rice Meal is ground brown rice or ground rice after the hull has
j
been removed. 4
Ground Rough Rice is ground rice from which the hull has not been
removed, or ground paddy rice.
Rice Stone Bran is the siftings from the materials secured in removing
hulls from rice and contains rice germs, broken rice and some rice hulls.
Rice Huller Bran is a product secured by the huller and comes from
brown rice and consists mostly of the bran and germs.
FEED NUTRIENTS AND MINERALS IN RICE FEEDS
The following table, adapted from Morrison's Feeds and Feeding, 20th
edition, shows the digestible nutrients and the calculated feeding value
of rice products compared with corn and other common feedstuffs. (22)
TABLE II. Percentage of Protein, Total Nutrients, Fiber and Calcium and














Rice polish 90.5 9.3 3.0 85.7 0.04 1.10
No. 1 corn 87.2 7.3 2.3 83.5 0.01 0.28
83.5 7.0 2.2 79.0 0.01 0.27
Brewers rice 88.0 5.4 0.8 79.7 0.04 0.10
90.1 15.1 6.2 76.3 0.09 0.72
Wheat bran 90.6 13.1 9.5 70.2 0.12 1.32
91.1 8.8 13.0 67.7 0.08 1.36
Rice bran, low grade 90.1 5.3 20.2 45.2
Rough rice 88.6 6.3 8.8 69.1 0.21
The Process of Milling
The work of the rice miller is to remove the hulls, germs, and outer
seed coatings of the rice grain in such a way as to leave a high per-
centage of whole grains or head rice with a low percentage of broken
grains, such as second heads, screenings, and brewers rice.
The rough rice is first put through a cleaning process to remove dirt,
trash, long beards, stems, and light or blighted grains, and goes next
to the hulling stones which crack or split the hulls. The mixture of
partially hulled rice and hulls is then put through a revolving screen
called the "stone reel" or a shaker called a "rotex," which separates out
all fine particles of hulls, rice germs and true bran. This material is
called "stone bran" which has a much larger percentage of fiber than
huller bran. The loose hulls are removed by aspiration or screening and
used as fuel. Any remaining unhulled grains are separated out by the
paddy separator and passed through another set of huller stones to com-
plete the hulling process. (23) (37)
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The hulled brown rice goes next through the machines, incorrectly
called "hullers," which remove the bran. There are seven bran layers
around the rice grain and the hullers remove six of these and some of the
seventh. This bran is "huller" bran, the bran with which we are most
familiar, and this is removed by the first-break and second-break bran
reels, or the rotex machine. In a few mills the hulled rice may next be
put through a "pearling cone" where a finer bran or polish product is
removed, known as pearling cone polish or cone meal.
|| This meal is sometimes sold separately, for feed and sometimes for
extracting vitamins for medicinal purposes, while some mills mix this
product with the huller bran and others mix it with the polish from
the brushes. The rice grains next go through the "brush" or polishing
machine which removes the rest of the seventh coat or aleurone layer,
together with some starch cells, producing a fine cream-colored floury
material known as rice polish or polishings, the color depending upon
the quality of the rice. This product contains very little fiber but more
nutritive material than any other rice byproduct. The polished rice then
goes to the brewers reel which takes out the small rice particles, aver-
aging less than one-quarter grain, known as brewers rice. The whole
grains and larger broken parts then go through the grading machines
and are separated into head rice, second heads and rice screenings. Any
weed seeds not previously removed can be partly removed by passing
over a gravity machine. Increased efficiency in the milling process in
the past few years has greatly reduced the percentage of broken grains,
and modern seed machines remove more of the seeds than was formerly
the case.
DISCUSSION OF RICE FEEDS
Rice Bran
Rice bran is the principal byproduct of the rice milling industry.
It is a low priced feed, medium in protein content, high in fat, and high
in phosphorus but low in calcium. Rice bran contains about 84% as
much calculated digestible nutrients as No. 2 corn, but shows a higher
value than this when fed in suitable feed mixtures.
d While rice bran is only moderately high in protein, the proteins are
of good quality and are better balanced than the proteins of corn. Kik,
of the Arkansas Station, (18) reports that rice bran proteins compare
favorably with the proteins of milk. The proteins of rice bran appear
to supplement the proteins of corn in such a way that when corn and
rice bran are fed together, the two proteins combined are more efficiently
utilized than where either is fed alone. (21)
Rice bran has a higher fat content than wheat bran, and the fat is
somewhat oily. This high percentage of oil is mainly responsible for the
production of soft pork where rice bran or rice polish are fed in excessive
amounts to fattening hogs. It is also the reason why rice bran may be-
come rancid in hot weather. In some mills rice bran and polish are kiln
\ dried to destroy the enzymes which produce rancidity. In the better
7
class mills the rice is thoroughly dried before milling, which is believed
to produce not only better rice but better bran and polish.
Since rice bran, like corn, is low in calcium (lime) , animals on rations
containing much rice bran or corn should have access to a mineral sup-
plement containing fine ground oyster shell or ground lime stone. In
one feeding test where rice products were fed, a mineral mixture of
ground oyster shell and salt seemed to give as good results as one con-
taining bone meal in addition. (Page 35) .
Low-grade rice bran usually contains a large amount of hulls, the
percentage of fiber indicating the proportion of hulls. According to
Fraps, (12) rice bran with 8% fiber contains little or no hulls, 10%
fiber indicates about 6.4% hulls, and 15% fiber indicates over 20% hulls.
Rice bran in Louisiana should not show more than 12% fiber. The
better grades of bran average 9% fiber. Some small mills produce a low-
grade bran containing 50% or 60% of hulls which makes it undesirable
for feeding. The practice of mixing hulls with rice bran has done much
to hinder the sale of rice products. In buying rice bran it is advisable
to buy only bran that has been inspected and tagged giving a guaranteed
analysis.
RICE BRAN COMPARED TO CORN
Rice bran has been compared to corn in a number of experiments. An
average of ten tests where both feeds were properly supplemented show
that rice bran has about 87% to 88% the value of corn when fed as the
main concentrate to fattening hogs.
TABLE III. Rice Bran Compared to Corn for Fattening Hogs
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*Tables III to VIII. are based principally on experiments conducted by the Arkansas, Cali-
fornia, Texas and Louisiana Experiment Stations and by the Iberia Experiment Station at
Jeanerette, Louisiana.
Eighty-eight pounds of corn replaced 100 pounds of rice bran, and the
pigs on rice bran made 83% as rapid gains as those on corn.
COMBINATIONS OF CORN AND RICE BRAN ARE MORE
EFFICIENT
Where corn and rice bran are combined in a proportion of 2 to 1, with
protein supplements, the rice bran rations produced higher gains and
required less feed per unit of gain.
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TABLE IV. CoR-\ Compared to Cor-\ .\nd Rice Br-^n for Fattening Hogs
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410.5Com and Rice Bran 110.0
One hundi-ed and ten pounds of rice bran replaced 123.3 pounds of
corn and 4.2 pounds of protein. Rice bran fed in amounts equal to one
third of the ration apparently replaced 115^ of its weight of other
feeds, and increased the rate of gain about 5 percent. Rice bran is
therefore more \'aluable to the hog feeder when fed with corn or similar
feeds than when fed alone.
Robison, Ohio. ('27') has reported extremeh' high values for small
amounts of rice bran or rice polish added to corn and linseed meal
rations. Tests at this station with small amounts of rice bran ha.\e not
shown such high ^•alue5. possiblv because more complete protein mixtures
were used in the Louisiana tests.
RICE BRAN COMPARED TO RICE POLISH
A considerable number of comparisons have been made of rice bran
and rice polish. Thirteen of these tests have been averaged in the fol-
lowing table:
TABLE \'. Rice Br-\n Comp.\red to Ejce Polish
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332.1 pounds polish replaced 437.6 pounds rice bran and 14.1 pounds
protein, or. 100 pounds polish replaced 136.0 pounds bran and protein.
However, when bran and polish 3ie fed in combination with corn
there is not as much difference in value between them. In eight compari-
sons in Louisiana, California, and Texas, rice bran and rice polish were
fed in combination with corn or barlev. The summarv of these eio-ht
tests is as follows:
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TABLE VI. Rice Bran and Rice Polish Compared When Fed in Combination























24.7 1.8 3.5 30
There was very little difference in daily gains and only 30 pounds of
difference in total feed required per 100 pounds gain. About 100 pounds
of rice polish replaced 101.2 pounds of rice bran, 16.8 pounds of corn,
and 2.3 pounds protein mixture. Rice polish was 19.8% more efficient
than rice bran in these combinations.
RICE BRAN COMPARED TO WHEAT SHORTS
In one experiment, 1933, two lots fed corn and rice bran were com-
pared to two lots fed corn and wheat shorts. The rice bran appeared to
be equal to shorts in one comparison and a little less valuable in the
other, the average value being about 96% that of shorts when fed in
properly balanced rations (Page 23) . Upp (30) found the two to be
practically equal for poultry.
References on Rice Bran:
Burns (3) of Texas reported one experiment where rice bran alone
made better gains than corn alone but a mixture of rice bran and corn
was superior to either one alone. Burk (5) of Texas reported that pigs
made 37% faster gains with rice bran mixed with milo than when no
milo was fed. Hogs killed firm on a ration of half milo and half rice
bran with cottonseed meal as the protein supplement. Cobb (6) Iberia
Station, concluded that rice bran was about 84.7% as efficient as corn for
fattening hogs when proper protein supplements were used. In some of
his experiments rice bran made more economical gains than corn.
Aguanta (1) of the Philippines reported rice bran to be 3.3% more
efficient than corn bran for supplementing corn and copra meal. Wil-
liams, Texas, (35 and 36) reported rice bran to have only 57.2% the
value of corn when fed alone and recommended feeding with equal parts
of corn. Tirol (38), Rivera (25), Valdez (31) in the Philippines re-
ported unsatisfactory returns from coarse rice bran containing 60% hulls
when feeding smaller pigs but used a mixture of half fine rice bran and
half coarse bran for feeding larger hogs. They estimated that the ground
hulls had apparently some feeding value for older pigs. The coarse rice
bran had only 38% the feeding value of standard bran.
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RICE POLISH
Rice polish is a concentrated and highly digestible feed of very fine
texture, quite palatable to most livestock. It is low in fiber and con-
tains more protein and fat than corn, a higher total of digestible nu-
trients and has four times as much phosphorus. The proteins of rice
polish are a little better balanced than the proteins of corn, which par-
tially explains why rice polish fed alone shows a higher value than corn
fed alone. Because it is so highly concentrated, and so fine in texture
it is more suitable for feeding in mixtures than for feeding alone.
VALUE OF RICE POLISH COMPARED TO OTHER FEEDS
Early experimenters, (10) comparing rice polish alone to corn alone
for fattening hogs, obtained values for rice polish 25% better than
corn, the reason being that rice polish is a more complete feed than corn.
But in later tests when tankage and other high protein feeds were used,
and better rations were fed, the relative value of polish has been about
12J% to 15% better than corn. An average of eight experiments at
southern stations shows that where rice polish and corn were both fed
with appropriate protein supplements, the daily gains were practically
the same, but the hogs getting rice polish required 12% less feed per 100
pounds gain.
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356.4Rice Polish Ration 323.1
43.0 1.0 44.0
On this basis, about 88 pounds rice polish replaced 100 pounds corn
and protein.
Another group of eight experiments comparing corn with corn and
rice polish show higher values for the rice polish.
TABLE VIII. Corn Compared to Corn and Rice Polish: Both Supplemented
With Protein
(Average of 8 Comparisons)
Daily
Gain
Feed per 100 pounds gain








357.4Com and Rice Polish Ration 110.6
Difference 136.8 2.6 28.8
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In these tests, 110.6 pounds rice polish replaced 139.3 pounds corn
and protein or 79.4 pounds rice polish replaced 100 pounds corn and
protein.
This shows that where rice polish is fed as the principal fattening
feed, with a protein supplement, it has a value approximately 112%
that of corn, and where fed in combination with corn and protein, it
may replace 121% its weight of corn and other feeds. It is preferable
to feed rice polish with other feeds such as corn, rather than alone.
RICE POLISH AND RICE BRAN FOR FEEDING BROOD SOWS
Rice polish and rice bran may be used in much larger amounts for
brood sows, boars, or other stock hogs than for fattening hogs. At the
Iberia station, rations of two parts rice polish and one part corn; or
two parts rice bran and one part corn were fed satisfactorily to brood
sows, used with appropriate protein and mineral mixtures.
At the Arkansas station (20) sow pigs were taken at weaning age
and developed on a mixture of rice polish 60 parts, rice bran 30 parts,
and tankage 10 parts by weight. These sows were carried on this ration
until three weeks after weaning without any unfavorable results. Such
feeding does not affect the hardness of fat of the pigs from these sows.
Since in Louisiana, rice polish is usually cheaper than corn, it is
economical to use in feeding stock hogs. Rice polish is not desirable
for feeding in large amounts to small pigs as it is likely to produce
scouring and general unthriftiness. Martin at the Arkansas station (20)
found that rye pasture increased the tendency of rice bran and rice pol-
ish to produce scouring with small pigs. After pigs reach a weight of
about 75 pounds they are not so likely to scour when fed polish.
Rice polish, like rice bran, should be supplemented by high protein
feeds and by mineral mixtures, particularly those containing lime; and
is much more desirable as a supplement to corn than when fed as the
main concentrate.
RICE PRODUCTS AND SOFT PORK
Because of the soft oils in rice bran and rice polish, the carcasses
of hogs fed entirely on these feeds up to time of slaughter will be too
soft. For this reason, large amounts of these feeds should not be fed
within 8 weeks of marketing. Two methods of feeding rice bran or rice
polish may be followed. One is to feed such feeds only during the early
part of the fattening period, and then change to hardening feeds like
corn, barley, brewers rice or rice screenings at least 6 or 8 weeks before
slaughter. The other method is to feed not over 30% of rice bran or
polish during the entire feeding period. Cobb, Iberia, reported that
hogs fed brewers rice for eight weeks after they had been on softening
feeds always killed hard, while with corn fed eight weeks, a few of the
hogs killed were medium hard and some medium soft. Cobb also re-
12
ported that when hogs were given free choice of feeds they chose more
of the hardening feeds toward the end of the fattening period.
RICE SCREENINGS AND BREWERS RICE
Rice screenings and brewers rice consist of parts of milled rice grains
broken during the process of milling and polishing. A barrel of 163
pounds of rice may produce approximately 26 pounds of broken rice,
divided according to size into about 9 pounds second-head milled rice,
12 pounds screenings-milled rice, and 5 pounds brewers rice. These
classes are subgraded as extra fancy, fancy, extra choice, choice, and
medium, depending on the percentage of weed seeds, grains oi other
cereals, and chalky kernels contained. The second head rice and high
grade screenings are used for human consumption or for the manufac-
ture of rice flour and rice paste. Brewers rice, consisting of the smallest
particles of broken rice, is so named because it is used largely in the
manufacture of beer. During prohibition it was used largely for feeding
livestock. The lower grades of screenings are used principally for stock
feed. Screenings and brewers rice are more or less of equal value for
feeding, the difference in size of grain being of no particular importance.
During the present war emergency all grades of rice which can be used
for human food are in demand for that purpose.
Brewers rice is one of the best feeds for fattening swine. It has shown
a feeding value at least equal to corn or slightly better for swine. Brew-
ers rice produces a hard white fat and is especially valuable for harden-
ing the fat of hogs that have been on softening feeds such as mast, pea-
nuts, or rice bran. When the price of brewers rice is at or below the
level of corn prices, it should be used for feeding.
An average of twenty-two experimental tests comparing brewers rice
and corn for fattening hogs showed brewers rice to be about 5.85%
better than corn when both were fed in properly balanced rations.
Hogs on brewers rice rations ate approximately 16.4% less protein
than the corn hogs, indicating that the proteins of brewers rice are of
higher value than the corn proteins.
TABLE IX. Brewers Rice Compared to Corn for Fattening Swine
(Feed required per 100 pounds gain)
22 Comparisons*
Basal Protein Total Feed





Difference, per cent, in favor of brewers rice 5.2% 16.4% 5.85%
Cobb, Iberia Sta., 11 tests; Martin, Arkansas Sta. 9 tests; Bray, Louisiana Sta., 2 tests.
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In two tests with rice screenings, 1938-1939, rice screenings fed with
equal parts of corn were more economical than corn alone, both lots
^
receiving proper protein and mineral supplements and some oat pas-
ture. The rice screenings produced a firmer grade of pork. (See page 40.)
In both of these tests the hogs receiving rice screenings ate less feed and
made slightly lower gains than those on corn but the gains were put on
for less feed.
Cobb (6) Iberia station, La., estimated that 94 pounds of brewers ;
rice was equal to 100 pounds of corn and was superior to corn in pro- J
ducing firm pigs. A ration of 47% brewers rice, and 47% rice polish
with 5.6% tankage produced gains for less feed than with rice polish
and tankage. Hughes (15) California, reported that pigs fed brewers
rice required 95 pounds less carbonaceous concentrates and 6.5 pounds
less tankage per 100 pounds gain than for hogs fed rolled barley and
tankage. Barley had about 88% the value of brewers rice for fattening
hogs. Martin (20) Arkansas, reports that brewers rice and tankage was
superior to corn and tankage, and produced firmer carcasses than corn.
ROUGH RICE
During some seasons a certain amount of rice is damaged by rain so
that it brings a relatively low price compared to high grade rice. This
damaged rice is frequently used in the rice area for feeding farm stock
such as dairy cattle, mules or hogs and poultry. Hogs are sometimes
turned into rice fields after harvest to pick up scattered rice left in the
field. Some rice has a low grade on account of containing red rice which
lowers the market value but probably does not greatly affect feeding
value. When there is a strong demand for rice, low grade rice does not
usually sell at a low enough price to be profitable to the feeder. Rice
should be finely ground for feeding hogs so that the hulls are made into
a fine meal.
An average of three comparisons at the Louisiana station, 1938-39-40,
showed the following results: (See pages 36-43.)




Feed per 100 pounds gain
Grain Protein Mineral Total
1. 1.91 357.5 35.7 3.9 397.4
2. Ground rough rice 90, protein 9, mineral 1 1.79 391.5 39.1 4.3 435.0
3. Corn 45, ground rough rice 45,
1.80 376.6 37.7 4.1 418.5
These results show a 91.3% value for the second ration with rough
rice as the only grain and a 94.8% value for the third ration using equal
14
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parts of rice and corn, counting the corn ration as 100%. Calculated
on the basis of replacement values for rough rice; the rough rice showed
an apparent value of 91% the value of corn in Lot 2 and 88% in Lot 3.
However, in one of the three experiments the corn lot (Lot 1) made
lower gains than usual (page 39) which probably gave the rough rice
fed in Lots 2 and 3 a value which is too high. The true value for well
ground rough rice is probably not over 88%-90% the value of corn.
Hogs will not do as well on rough rice which is coarsely ground. On
one occasion when the wrong screen was used in grinding the rough
rice, and the hulls were left whole, the pigs failed to gain and refused
much of their feed.
No objectionable results have been found that could be attributed
to the ground hulls in fine ground rough rice. In coarsely ground rice
there might be some irritation of the digestive tract. The principal
objection would seem to be the unpalatability of the loose hulls in
coarse ground rice. There may be some feeding value in fine ground
hulls.
References on Bough Bice:
Cruse (9) of Texas reported ground rough rice to be equal to or
slightly superior to corn when fed with alfalfa meal but inferior to
.corn when fed with cottonseed meal. He found ground rough red rice
an economical ration for pigs when balanced with cottonseed meal or
alfalfa meal. Weaver & Moffett (33) of Missouri estimated rough rice
to be 18% less valuable than corn when used as the only grain feed
and 10% less valuable when mixed with equal parts of corn. Cooking
whole rice was less satisfactory than grinding. Whitehouse 8c Bostock
(34) New South Wales, reported rough rice to be 88% the value of
wheat. Hughes (14) California, found that cooking whole rice was
unsatisfactory and finely ground rough rice was much more satisfactory
than coarse ground. Ground rough rice was slightly less valuable than
ground barley. Pigs ate less rough rice than barley but ate nearly 30
pounds more tankage per 100 pounds gain. Pigs on fine ground damaged
rice gained 32% faster than on coarse ground rough rice. Jordan &
Kidder (17) Louisiana, found that hogs made lower gains with ground
rough rice and tankage than with corn and tankage but made higher
gains on a mixture of ground rough rice, corn and tankage.
BICE MEAL
Rice meal is ground hulled rice, and should have practically the
same feeding value as brewers rice or hulled rice. The term rice meal
I
has also been applied in other sections to a mixture of rice bran,, rice
I polish, and ground rice screenings or rice germ, combined in the pro-
\
portions produced in milling. Connor, South Carolina, (7) found such
I rice meal to be superior to corn meal for hogs.
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CHICKEN-FEED RICE
Chicken-feed rice consists of particles of broken rough rice removed
in threshing, together with weed seeds and other foreign materials. The
percentage of rice grain will vary considerably. In steer feeding experi-
ments at Lake Charles, Snell (29) found chicken-feed rice worth about
75% as much as corn; while in one experiment in fattening lambs at
Baton Rouge, Jackson reported chicken-feed rice to have a value 6%
higher than corn. No experiments with chicken-feed rice have been
conducted with swine at this station.
The value of chicken feed rice will probably be in proportion to the
percentage of sound broken rice. One sample analyzed showed 86%
rice grain; 8.8% dirt or inert matter and 5.2% grass and weed seeds.
If rough rice has 88% the value of corn, then chicken feed rice con-
taining 86% rice grain should be equal to 75% its weight of corn, but
should probably be ground for feeding hogs.
HULLED RICE
Cobb, (6) Iberia Station, La., reported one test with low grade
hulled rice for hogs in comparison with corn and brewers rice. The
hulled rice proved to be superior to corn and only a little less valuable
than brewers rice, putting on gains for only 2.5% more .feed per 100
lbs. gain than brewers rice.
VITAMINS IN RICE FEEDS
Whole rice, rice bran, and rice polish are excellent sources of the
Vitamin B complex and of Vitamin E. What was once called Vitamin
B is now known to be a group of different chemical substances neces-
sary to animal health in various ways. The Vitamin B group is princi-
pally found in the seed coats and germ of grains, in well-cured rough-
ages and other feeds, and appears to be of importance in the nutrition
of swine. Under normal conditions there is no lack of Vitamin B in
swine rations. Hughes, California, (15) has shown that in certain re-
stricted rations the addition of one or more substances of the Vitamin
B group in an extract of rice bran was effective in increasing growth
in pigs. Vitamin E, the fertility vitamin, is found in rice germ, green
feeds and well-cured roughages, but has not been shown to be needed
by swine.
Rice polish is one of the richest sources of Vitamins B-1 and Nicotinic
Acid and is now being Used in increasing quantities by medical labora-
tories for extracting these vitamins for human consumption. There is
also a growing demand for bolted rice polishings to be used for human
consumption to take the place of wheat flour or to be mixed with it
for the sake of its vitamin content.
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Brewers rice and rice screenings have no vitamin content and should
not be fed for long periods of time unless supplemented with pasture
or vitamin containing feeds. Cobb (6) found that a mixture of brewers
rice, rice polish and protein supplement made a very efficient fattening
ration. The rice products are all deficient in Vitamins A and D, but
this is not very important. Vitamin D is not needed by animals that
have free access to sunlight. Lack of Vitamin A may cause various de-
grees of blindness, but as it is found abundantly in green pasture,
yellow corn, or green well cured legume hay there is no reason for
swine to suffer from lack of this vitamin.
PASTURES
Pastures are especially important at the present time (1943) when
there is likely to be a serious shortage of concentrate feeds. Clover pas-
tures are particularly valuable. In one test on red clover pasture for
fattening pigs, one-half acre pasture replaced 588 pounds of feed in
56 days.
Winter oats appears to be the most reliable and satisfactory pasture
for winter grazing. Dwarf Essex rape sown with oats makes an excellent
addition to oat pasture in sections where it will grow. Other winter
cover crops may be grazed but as a rule are not available as early in the
winter as oats. Sudan grass pastures make good summer grazing. Oats
and Sudan pastures have been shown to replace from 600 lbs. to 900
lbs. of concentrate per acre of pasture in three to four months. While
much of the experimental work reported here has been done on half
acre plots it is not necessary or advisable to confine hogs to such small
areas. Pastures for young pigs especially should be fresh pasture rather
than old grass pastures on which hogs have been grazing for several
years. Plowing and reseeding helps to control parasites.
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EXPERIMENTS IN FEEDING RICE AND RICE BYPRODUCTS
TO SWINE: COMPARISONS OF WINTER AND SUMMER
PASTURES AND PROTEIN AND MINERAL
SUPPLEMENTS
EXPERIMENT I ^
COMPARISONS OF CORN, BREWERS RICE, AND WINTER
PASTURES — 1932
Hogs Used
The hogs used were principally high grade Durocs raised by a local
breeder; and eight purebred pigs from the University herd.
Rations
Lot 1. Dry Lot. Corn, protein mixture No. 2. Self-fed.
Lot 2. Pasture. Corn, protein mixture No. 1, Protein hand-fed.
Lot 3. Dry Lot. Brewers rice, protein mixture No. 1. Self-fed.
Lot 4. Pasture. Brewers rice, protein mixture No. 1. Self-fed.
Lot 5. Dry Lot. Corn, protein mixture No. 1. Self-fed.
Lot 6. Pasture. Corn, protein mixture No. 1. Self-fed.
Protein Mixtures
Protein mixture No. 1—shrimp meal 60%, cottonseed meal 40%.
Protein mixture No. 2—shrimp meal 5 parts, cottonseed meal 3 parts,
ground dehydrated soybean hay 1 part.
Plan of Experiment
The forty-eight hogs were divided into six lots, equal in weight and
type. All lots were full-fed in self-feeders with the exception of Lot 2,
in which the protein supplement was hand fed. With the exception of
Lot 1, the protein supplement was made up of shrimp bran 60%, cotton-
seed meal 40%. The supplement for Lot 1 was shrimp meal 56%, cot-
tonseed meal 33%, and ground dehydrated soybean hay 11%
Pastures
Three half-acre lots seeded to Texas Red Rustproof oats and Dwarf
Essex rape in September were grazed by Lots 2, 4, and 6. Due to the
mild winter, all pastures grew well and there was plenty of pasture in
all three lots. The pigs in Lot 6 had eaten all their rape by the end of
the test.
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TABLE XI. Average Weights, Gains, Feed Consumed, and Cost Per 100 Pounds Gain.
8 pigs per lot Feeding period December 12, 1931 to February 10, 1932 60 Days




















































































6.63 5.73 7.27 6.63 6.10 6.04
Feed per 100 lbs. gain























.5 .37 .115 .81 .23
412.42 367.6 372.7 368.2 376.2 371.8
Cost per 100 lbs. gain $4.65 $4.08 $3.13 $3.12 $4.30 $4.15
Feed prices: Corn 60c per bushel, $21.43 per ton Cottonseed meal $18 per ton
Brewers rice $16 per ton Soybean hay $12 per ton
Shrimp meal $45 per ton
Feeds
The corn was Yellow Creole, shelled and fed in self-feeders. The
brewers rice was a good grade of brewers rice. The shrimp bran was
high-grade dehydrated meal.
CONCLUSIONS
1. Brewers rice was equal to corn for fattening hogs. The pigs receiving
brewers rice ate less protein, and slightly more grain than did the
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pigs on corn. At $16 per ton for brewers rice, the cost per 100 pounds
gain was $1.10 less than with corn at 60c per bushel.
2. Pigs on pasture consumed 35% less protein supplement for each
100 pounds gain than did pigs in dry lots.
3. Hand feeding the protein supplement in limited amounts saved
about 30c per 100 pounds gain, which would not be sufficient to
pay for the extra labor. i
4. Ground dehydrated soybean hay added to the protein supplement
did not prove satisfactory. This group of pigs made the least eco-
nomical gains.
5. Brewers rice showed the following values per ton with corn at various
prices per bushel:
Comparative Values of Corn and Brewers Rice at Various Prices for Corn
i
Corn price Brewers Rice








6. Oats and rape pastures did not show a high value in this experiment










Yellow Creole corn 10.25 5.20 69.60 1.95 11.45 1.56
7.94 0.55 76.96 0.65 12.80 1.10
43.88 2.00 0.42 10.00 11.85 31.85
41.25
2.89 .54 2.90 2.67 89.47 1.53
Green oats 2.66 .54 2.90 2.84 89.13 1.95
12.94 2.05 32.56 34.05 9.15 9.25
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EXPERIMENT H
RICE BRAN AND CORN IN VARIOUS COMBINATIONS COM-
PARED WITH CORN ALONE; COMPARISON OF PROTEIN
SUPPLEMENTS; VALUE OF WINTER PASTURE— 1933
Hogs Used
The hogs were purebred sows and barrows owned by the University.
Plan of Experiment
The hogs were fed in self feeders, the carbohydrate ration, either
corn or corn and rice bran, being fed in one compartment, the protein
supplement in another, and the mineral mixture in a third compartment,
all fed free choice. Lot 7 had one-half acre of winter oats and rape
pasture adjoining the regular feeding lot. The mineral mixture con-
sisted of one part salt, two parts ground oyster-shell, and one part
steamed bone meal. The purpose of the experiment was to compare
various protein supplements and various levels of feeding rice bran,
also to determine the value of oats and rape pasture.
CONCLUSIONS
1. The largest gain made in dry lot was made in Lot 3 on a ration
of 75% corn and 25% rice bran with a protein supplement of 5
parts shrimp meal, 3 parts cottonseed meal, and 2 parts ground
alfalfa. This lot was also one of the two dry-lot groups making the
most economical gains.
2. Lot 7 on a half-acre pasture of winter oats and Dwarf Essex rape
made 12.8% faster gains than hogs fed the same ration without pas-
ture (Lot 4) , and required 70 pounds less feed per 100 pounds gain.
This was equal to 848 pounds feed saved per half-acre pasture. At
1943 feed prices, the pasture would have been worth $16.00 to $20.00
per half acre.
3. The most economical dry-lot ration, (Lot 5) was corn 70 parts, and
rice bran 30 parts, with supplement. At the start, this lot received
60% corn and 40% rice bran with the rice bran later reduced.
4. Lot 6 receiving a protein mixture of 5 parts shrimp meal, 6 parts
rice bran, and 2 parts ground alfalfa did not do well. Some of the
hogs made good gains, but a few made unsatisfactory growth from
some cause, probably not connected with the ration fed.
5. Hogs on pasture in Lot 7 ate only one-third as much mineral matter
per 100 pounds gain as was eaten in the average dry lot.
6. In Lots 1 and 2 receiving corn without rice bran, the protein mixture
of shrimp meal and ground alfalfa produced better and more eco-
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ground alfalfa. In Lots 3 and 4 receiving rice bran, the addition of
cottonseed meal produced larger and more economical gains.
7. Comparing Lot 1 with Lot 5 or Lot 2 with Lot 3, rice bran replaced
more than an equal weight of higher priced feedstuffs in producing
100 pounds of pork. With corn at 42c per bushel, rice bran was
worth $16.35 per ton fed to Lot 5 or $13.25 per ton fed in Lot 4 as
compared to Lot 1. At $1.00 per bushel for corn (1943 prices) rice
bran would be worth $32.00 to $39.00 per ton, when fed in these pro-
portions.
EXPERIMENT HI
RICE BRAN COMPARED TO WHEAT SHORTS FOR FATTEN-
ING HOGS: VALUE OF ALFALFA AND SUDAN
GRASS PASTURES — 1933
Hogs Used
The hogs used were practically all purebred sows and barrows pro-
duced on the University farm, averaging about 50 pounds in weight and
fed to a weight of 125 pounds previous to hogging off sweet potatoes.
Feeds Used
The basic feed mixture was approximately 65% ground shelled corn
with 35% of either rice bran or wheat shorts mixed and fed in a self-
feeder. The protein mixture consisted of 50% shrimp meal, 30% cotton-
seed meal, and 20% ground alfalfa mixed and fed in a separate part of
the self-feeder. Lot 2 was hand-fed a limited ration, about 3/4 of a
full feed.
CONCLUSIONS
1. Rice bran compared favorably with wheat shorts, when both were
fed at the rate of one-third of the corn ration. With wheat shorts at
$18 per ton, rice bran was worth $18.40 per ton on pasture. Fed in
dry-lot, the rice bran was worth slightly less than the shorts. An
average of the two tests showed rice bran to be about 96% as valuable
as wheat shorts.
2. Sudan grass pasture produced as good gains per acre as alfalfa pas-
ture. The pigs were not able to use all the Sudan grass, which would
have possibly carried twice as many head per acre. The alfalfa in
Lot 1 was practically all replaced by Bermuda grass by the end of
the experiment.
3. A limited (J) grain ration on pasture produced gains for approxi-
mately 25 pounds less feed per 100 pounds gain than when a full
feed was given. This saving is insufficient to pay for the labor of
daily feeding as compared to the self-feeder.
23
4. Pigs full-fed grain on pasture made 18.8% more rapid gains than
pigs full-fed in dry lots and would have been ready for market
approximately two weeks earlier.
TABLE XIII. Weights, Gains, Feed Consumed and Feed Required for 100
Pounds Gain; and Grain Replaced by Pasture
10 pigs per lot Feeding period May 31 -August 12, 1933 73 days
Lot No. 1 2* 3 4 5 6
Pasture Alfalfa Sudan Dry Lot Sudan Dry Lot Sudan
Corn Corn Corn Corn Corn Corn
Rice Bran Rice Bran Rice Bran Rice Bran Wheat Wheat
Ration Protein Protein Protein Protein Shorts Shorts
Sup. Sup. Sup. Sup. Protein Protein
Sup. Sup.
Average initial weight 49.8 49.5 49.7 49.9 49.5 48.8
Average final weight 127.7 112.4 114.8 129.1 115.6 126.5
Average Gain 77.9 62.9 65.1 79.2 66.1 77.7
Average daily gain 1.07 .86 .89 1.08 .905 1.06
Average feed per day
2.40 1.84 2.23 2.47 2.20 2.44
Rice Bran 1.31 1.01 1.22 1.35
Wheat Shorts 1.20 1.33
.11 .095 .11 .12 .11 .12
Cottonseed meal .07 .06 .07 .07 .07 .07
.04 .038 .04 .05 .04 .05
Total feed per day 3.93 3.04 3.67 4.06 3.62 4.01
Feed per 100# Gain
Corn 224.9 214.1 250.3 228.0 242.5 229.6
Rice Bran 123.1 117.1 137.0 124.4
Wheat Shorts 132.2 125.4
Shrimp Meal 10.6 9.9 12.4 11.4 12.3 11.6
6.4 5.9 7.5 b.o 7.4 b.y
Alfalfa Meal 4.2 4.0 5.0 4.6 4.9 4.6
Total feed per 100# gain 369.2 351.0 412.2 375.2 399.3 378.1
Cost per 100/ gain at market
prices for feed $3.02 $ 2.87 $ 3.37 $ 3.07 $ 3.87 $ 3.66
Pounds feed replaced by 1/2 acre
pasture (73 days) 334 385 293 165
Value per acre pasture for 73 days
with feed at Ic per pound $ 6.68 $ 7.70 $ 5.96 $ 3.29
I3/4C per pound $11.69 $13.51 $10.43 $ 5.75
*A11 lots full-fed but Lot 2, fed a 3/4 ration.
Prices of Feeds: Corn $20 . 00 per ton Shrimp Meal $25 . 00 per ton
Rice Bran 9.00 " " Cottonseed Meal . . . 18.00 "
"
Wheat Shorts. .. . 18.00 " " Ground Alfalfa 10.00 " "
5. Pastures showed a value of $6.00 to $7.70 per acre (1934 prices)
with ten pigs per half acre of the pastures, replacing over 300 lbs.
feed per half acre. At $2.00 per 100 lbs. feed (1943 prices) this
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would be equal to over $12.00 per acre for 10 pigs fed 73 days. The
Sudan grass pasture would have supplied at least two more months
of pasturing, after the close of the test. Sudan grass is to be recom-
mended for summer hog pasture, but should be mowed occasionally.
Analysis of Feeds


















RICE PRODUCTS AND PASTURES FOR FATTENING
SWINE — 1934
This experimental work was conducted at the Iberia Livestock Ex-
periment Station at Jeanerette, Louisiana, under a cooperative agree-
ment between the Louisiana Experiment Station and the Bureau of
Animal Industry, U. S. Department of Agriculture.
Objects of Experiment
To determine: (1) the value of rice bran and rice polish for fatten-
ing swine when fed in combination with corn; (2) the effect of medium
amounts of rice by-products on hardness of fat; and (3) the value of
clover pasture and oat pastures for fattening hogs.
Pastures
The oats rusted badly and did not provide quite enough grazing
for the hogs in these lots. By the end of the experiment, the oats had
been replaced entirely by native grass. The red clover pasture, was in
good condition and provided plenty of grazing.
Plan of Experiment
Seventy fall Tamworth pigs, averaging approximately 63 pounds
initial weight, were divided into seven lots and fed by the self-feeder
method, the basal feeds and the protein supplements being fed in sepa-
rate compartments. The protein mixture was made up of two parts
shrimp meal to one part cottonseed meal, the same for each lot.
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The Rations Fed Were As Follows:









3 Corn 2, Rice Polish 1
4 Corn 2, Rice Polish 1
5 Corn 4, Bran 1, Polish 1
6 Corn 2, Rice Polish 1
7 Corn 2, Wheat Shorts 1
A mineral mixture of 20 parts salt, 40 parts steamed bone meal, and
40 parts fine-ground oyster shell was available in each lot.
Tamworth pigs on red clover pasture gained faster than those in dry-lot. One-half
acre of pasture replaced 588 lbs. of feed in 56 days.
CONCLUSIONS
1. Rice polish proved to be profitalDle when fed at the rate of one-
third of the corn ration. On winter oat pasture, the saving amounted
to 66c per 100 pounds gain. One hundred pounds of rice polish
apparently replaced 120 pounds corn. In the dry lot comparison
(Lots 2 and 4) , the use of rice polish saved 43c in cost per 100
pounds gain, with no saving in amount of feed consumed.
2. The substitution of rice bran for half the rice polish in Lot 5 did
not prove profitable. The lot receiving this ration made the lowest
gains, which may have been due to other causes.
3. Rice polish was more profitable than wheat shorts as a supplement


















































































































































































duced practically the same gains as corn alone at a slightly increased
cost.
4. The winter oats rusted badly and were not in good condition for
pasture in March. With the corn and rice polish ration, winter oats
showed an apparent value of $7.40 per acre ($3.70 per | acre) at
1934 feed prices. There was little apparent advantage from oat pas-
ture in the corn fed lots, both groups making the same gains.
5. The pigs on red clover pasture (Lot 6) gained faster than any other
lot and made the most satisfactory gains for feed consumed. One-
half acre of clover pasture replaced 588.4 pounds feed in 56 days, or
1176.7 pounds per acre, worth approximately $15.00 to $16.00 per
acre at 1934 feed prices. At 1943 feed prices, the value per acre
would be doubled or about $32.00 per acre with corn at $55.00
per ton.
Hardness of Fat as Affected by Feed
All carcasses were satisfactorily firm according to the buyers. The fol-
lowing table shows the average refractive index of leaf fat samples
taken in the different lots: The determinations were made by the De-
partment of Nutrition Investigations of the U. S. Department of Agri-
culture at Beltsville, Maryland.





3 1.4597 Med. Hard
4 1.45978 Med. Hard
5 1.45995 Med. Hard
6 1.4600 Med. Hard
7 1.4593 Hard
Fat samples were taken from approximately half of the carcasses.
The hogs fed rice products showed softer fat than those on corn or corn
and wheat shorts. In scoring the carcasses in the cooler, the carcasses
from hogs fed the rice products averaged one grade lower on hardness,
although all were satisfactory. No consistent difference was observed in
regard to the effect of pasture on hardness of fat, with the exception of
the clover lot which gave a slightly higher index reading.
* In estimating various degrees of hardness in fats by means of the refractive in-
dex, the following readings for the different grades are suggested by the U. S. Depart-
ment of Agriculture: (13) Hard 1.4597 and below; medium hard, 1.4598 to 1.4601;
medium soft, 1.4602 to 1.4605; soft, 1.4606 to 1.4618; and oily 1.4619 and above.
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EXPERIMENT V
RICE PRODUCTS AND WINTER OAT PASTURES FOR
SWINE — 1935
Conducted at the Iberia Livestock Experiment Farm at Jeanerette,
Louisiana, under a cooperative agreement between the Louisiana Ex-
periment Station and the Bureau of Animal Industry, U. S. Depart-
ment of Agriculture.
Objects
The objects were to determine: (1) the value of rice bran and rice
polish for fattening swine when fed in suitable combinations with corn;
(2) the effect of medium amounts of rice polish and rice bran on the
quality of pork; and (3) the value of winter oat pasture for fattening
swine.
Hogs Used
The pigs were purebred Tamworth gilts and barrows owned by the
Iberia Livestock Experiment Farm, weighing about 45 pounds each at
the start of the test.
Pasture
The only pastures used in this test were winter oats. The pastures
were in excellent shape at the beginning of the experiment but two hard
freezes soon afterwards destroyed approximately two-thirds of the ex-
isting green feed. The pigs kept the pastures eaten down closely for
the remainder of the test. Lots 1 and 3 had one-half acre of oat pasture
each.
Feeds
The feeds used were ground yellow corn with rice bran and rice polish
from the local rice mills, mixed and fed in self-feeders. The protein
supplement was two parts dehydrated shrimp meal and one part cotton-
seed meal, fed free choice in a separate compartment of the feeders. A
mineral mixture of two parts steamed bone meal, two parts fine-ground
oystershell, and one part salt was fed in another compartment.
CONCLUSIONS
1. Winter oat pastures, even when damaged by hard freezes, proved
profitable at 1935 feed prices. Pastures saved 54 pounds feed per pig
in the corn lots, equal to $1.10 per head, or 540 lbs. feed per half
acre of oats. In the lots fed corn and rice polish, the saving was at
the rate of 90 pounds of feed per pig, if fed to equal weights, or 900
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EXPERIMENT V
TABLE XV. Weights, Gains, Feed Consumed Per Day and Per 100 Pounds
Gain and Cost of Gains
10 pigs per lot Feeding period January 26 to May 25, 1935 119 days















































































5.38 5.52 5.00 5.20 5.19 5.13
























362.9 395.1- 342.6 395.1 349.0 341.6
Feed cost per 100# gain not
including pasture $ 7.53 $ 8.17 $ 6.66 $ 7.67 $ 6.31 $ 6.50
Estimated value per pig @ 7c . . .
Total feed cost
Marketing cost
Sale weight per pig, lbs
Sale value per pig @/ 9c












































*Lot 4 had only 9 pigs.
Feed Prices per ton : Corn $42 . 50 Rice Bran $25 . 70
Shrimp Meal.. . . 25.00 Cottonseed Meal 42.00
Rice Polish 34.50
lbs. feed replaced by one-half acre of oat pasture. The cost of seed
oats was 8.5 cents per pig.
2. The most profit was made in Lots 5 and 6, fed corn and rice bran.
The lot fed four parts corn to one part rice bran (Lot 6) made
the most rapid gains, but the lot fed two parts corn to one part rice
bran (Lot 5) showed the greatest profit over feed cost. In this test,
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corn and rice bran was superior to corn and rice polish, or to corn
alone. The use of one-third rice bran to replace an equal amount of
corn is to be recommended in the rice section. In Lot 6, 60 pounds of
rice bran replaced nearly twice its weight of other feeds.
Winter oat pastures make good winter grazing and replaced 800 to 900 lbs. of feed
per half acre during a 119 day feeding period.
3. The ration of rice polish and corn did not show as good returns from
the polish as was made from bran. The lot receiving corn and polish
in dry lot (Lot 4) required the same amount of feed per 100 pounds
gain as Lot 2 fed corn alone but made slightly more profit. The lot
fed rice polish and corn, with oat pasture (Lot 3) put on gains for
less feed per 100 pounds gain than did the lot on corn, with oat
pasture, and made twice as much profit on about the same gains
per day.
4. The carcasses from all lots proved acceptable on the New Orleans
market. There was no objectionable softness produced by the rice
bran or rice polish.
Determination of Hardness of Fat
One way of determining the hardness or softness of fats is by the
refractive index. The following table gives the refractive index for leaf
fat samples taken from 7 to 9 hogs from each lot. The determinations
were made at Beltsville, Maryland, in the laboratories of the Bureau
of Animal Industry of the Department of Agriculture.
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Effect of Feed on Hardness of Fat*













Corn 2, Rice Polish 1 . . . .
Corn 2, Rice Polish 1 . . . .
Oat Pasture. . . .
Dry Lot


















Hard to Med Hard
Hard to Med. Hard
Hard to Med. Hard
Hard to Med. Hard
*In determining degrees of hardness in fats by means of the refractive index, the following readings
for the different grades are suggested by the U. S. Department of Agricultxire; (13) Hard 1 . 4597 and below;
medium hard, 1.4598 to 1.4601; medium soft, 1.4602 to 1.4605; soft, 1.4606 to 1.4618; and oily 1.4619
and above.
The two lots fed corn (Lots 1 and 2) would have graded as hard
and lots 3 to 6 would have graded hard to medium hard, with a few
medium soft. The buyers pronounced all the carcasses good. Pastures
showed no effect on hardness of fat.
EXPERIMENT VI
RICE PRODUCTS, WINTER PASTURES, AND MINERAL
MIXTURES FOR FATTENING SWINE — 1937
Hogs Used
Purebred Duroc-Jersey pigs from the Iberia Livestock Experiment
Farm herd, farrowed in September and October were used in this test,
averaging approximately 85 pounds each at the start of the test. They
had been carried from weaning tirne on winter oat pasture with a
limited grain ration, and were in good condition when put on test.
Pastures
The two lots on pasture had one-half acre of winter oats each. By
March 26, when the feeding tests began, the oats had become a little
too mature to make the best grazing. By the end of the test, the oats
had headed out.
Method of Feeding
The basic rations of corn or corn and rice products were mixed to-
gether and fed in self-feeders. The protein supplement was a mixture of
shrimp meal 2 parts and cottonseed meal 1 part, and was fed in a
separate compartment. The mineral supplements were fed at the rate
of 1 percent of the basal ration.
32
Mineral Multures
One of the objects of the test was to determine whether a mineral
mixture of 80 parts ground oyster shell and 20 parts common salt would
be as effective as a mixture of 40 parts ground oyster shell, 40 parts
spent bone black, and 20 parts salt. This spent bone black, also called
bone char, is bone meal that has been used in the sugar refineries
for clarifying sugar, and is similar to steamed bone meal in mineral
content.
Rations Fed, Pastures, and Mineral Mixtures
Lot No. Basal Ration Pasture Mineral Mixture
1 Com Winter Oats I*
2 Corn 200, Rice Bran 100 None I
3 Corn 200, Rice Bran 100 Winter Oats
5 Corn 200, Rice Bran 100 None II*
I
II
6 Corn 200, Rice Polish 100 None
7 Corn 200, Rice Polish 100 None
*Mineral mixture I consisted of bone black 40 parts, ground oyster shell 40 parts, and salt 20 parts.
Mineral mixture II consisted of ground oyster shell 80 parts and salt 20 parts.
Grading
At the end of the test the pigs were graded and shipped to New Or-
leans for slaughter, the carcasses graded, and measurements taken of the
carcasses according to the system used by the U. S. Department of Agri-
culture. The measurements are not included in this report.
Marketing
The hogs sold at $10.50 per 100 pounds (market weights) , which was
one-half cents above regular market price. The net return was |9.96
per 100 pounds after allowing for sale costs or $9.50 per 100 pounds feed-
lot weights. On May 20, twenty-four of the heaviest hogs were taken off
test and nineteen of these shipped to market. The remainder were
shipped on June 10, a few gilts being retained as breeding stock. This
makes some variation in the average number of days for the different lots.
It is assumed that the prices and the percent shrinkage would be the




1. The groups fed corn and rice polish made the most rapid and eco-
nomical gains. The rice polish lots made 9.2 per cent greater gains
than the corn lot (Lot 1) . It apparently required about 83.7 pounds
of rice polish to replace 100 pounds of corn, when fed in place of
one-third of the corn.
2. Lot 3 fed corn and rice bran made 4.3 per cent greater gains than






























































































































































































































TABLE XVII. Carcass Grades and Grades on Firmness of Fat by Lots

















Pasture Pasture Dry Lot Pasture Dry Lot Dry Lot Dry Lot
Mineral Mixture I I I H H
Carcass Grade










Prime — . . 3
3







Grades on Hardness of Fat
Hard 8
2









Medium Hard 3 3
2 5
Medium Hard — 2 2
2 2






Hard Med. Hard Med. Hard Med. Hard Med. Hard Med. Hard
feed requirement 2.1 per cent greater than corn per 100 pounds gain.
In this test it required 107.5 pounds of rice bran to equal 100 pounds
corn.
3. The oat pastures did not show as high a value as in previous tests,
the oats being too mature. Charging for the half-acre pastures at $2.00
each, including 90 cents for seed and $1.10 for labor. Lot 3 on pas-
ture made only slightly more economical gains than Lot 2, without
pasture. No charge is made for pasture in estimating feed costs but
at $2.00 per half-acre the extra charge for pasture would be about
18c per head.
4. Hogs receiving a mineral mixture of 40 parts bone-black, 40 parts
ground oyster shell, and 20 parts salt made slightly larger gains than
those receiving 80 parts ground oyster shell and 20 parts salt with
no bone-black. In the lots receiving rice polish there was practically
no difference in gains from the two mineral mixtures. Since rice
bran, rice polish and cottonseed meal are high in phosphorus there
is evidently no need to buy bone meal or bone-black to supply addi-
tional phosphorus for fattening hogs. However, as the bone-black
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cost only 8c per pig, there was little difference in cost. For brood sows
and other breeding stock and for small pigs, the use of some bone
meal or bone-black is advisable.
5. At $50.00 per ton, it was unprofitable to feed corn as the only
fat-
tening feed. The use of rice bran or rice polish to replace part of
the corn made an apparent profit of around $1.50 per head, not in-
cluding labor.
EXPERIMENT VII
ROUGH RICE AND RICE SCREENINGS COMPARED TO CORN
FOR FATTENING HOGS
Rough Rice for Fattening Swine
As inquiries are frequently received regarding the feeding value
of
damaged rough rice for hogs, a three year test was begun in 1938
to
compare ground rough rice with corn; the rice replacing either half
or
all of the corn in the ration. During some seasons a varying
amount of
rice may become heated or otherwise damaged, or may contain so
much
red rice that it will not bring a good price. Such rough rice
is frequently
used for feeding purposes in the rice area and can be used
satisfactorily
for feeding hogs as well as other livestock.
Hogs Used
The hogs used were Poland Chinas, Durocs, and cross-breds belong-
ing to the University, equally divided according to
weight, breed, and
type Due to delay in obtaining equipment, the hogs had
reached a
weight of 126 pounds when feeding was started March 16, 1938.
On
April 13-20, hogs that had reached weights of 225
pounds and above
were taken off test and slaughtered, the lighter hogs
being continued
on feed until May 4. Carcasses were graded and fat samples
taken for
determination of hardness of fat. Examination of stomach
and intes-
tines for possible effects of rice hulls were made by Prof. J.
B. Francioni,
who also assisted in grading carcasses.
Feeds Used
The principal feeds used were No. 2 yellow corn, slightly
damaged
rou^h rice and rice screenings. The rice screenings contained
approxi-
mately 1 percent of indigo. The protein supplement consisted
of one-
half dehydrated shrimp meal and one-half cottonseed
meal. The mineral
mixture consisted of 40 percent steamed bone
meal, 40 percent fine
ground oyster shell, and 20 percent common salt.
Rations fed were as follows, mixed and fed in
self-feeders:
Lot 1. Corn (ground) 90%; protein 9%; mineral 1%.
Lot 2. Corn (ground) 45%; ground rough rice 45%;
protein y/o,
mineral 1%. . i
Lot 3. Ground rough rice 90%; protein 9%; mineral 1%.




TABLE XVIII. Weights, Gains, Feed Consumed, and Cost of Gains
10 pigs per lot March 16 to May 4, 1938
Lot No.
Ration
Average Number Days on Test*.
Average initial weights, pounds
.
Average final weight, pounds . . .
Average gain, pounds
Average daily gain,- pounds
Total Feed per Lot:





Total pounds per Lot,






Total pounds per Day
Feed per 100 pounds gain:
Corn, pounds
Rough Rice, pounds •. .
Rice Screenings, pounds
Shrimp Meal, pounds




Cost per 100 pounds gain





































































































^JCost of Feeds: Rice screenings, per ton $25.00; Rough Rice, per ton $27.00; Corn, per ton $30.00;
Shrimp Meal, per ton $40.00; Cottonseed Meal, per ton $25.00; Mineral Mixture, per
pound 1.2 cents.
^H. *Some of heavier hogs taken off feed April 13 and Anril 20.
CONCLUSIONS
1. Ground rough rice showed a feeding value of 89% that of No. 2
yellow corn when fed as the only grain; and 81% in Lot 2 when
combined with corn. This is opposite to what might be expected
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and this result may have been due to some other cause. For Lot 3,
fed rough rice alone, the rice at $27 per ton was as economical as
corn at $30 per ton.
2. Rice screenings was practically equal to corn on the basis of feed
required per 100 pounds gain, and at $25.00 per ton was more eco-
nomical than corn at $30.00. The hogs receiving 45% rice screenings
(Lot 4) appeared to tire of their feed toward the close of the test.
The feed consumed per 100 pounds gain was practically the same
for Lot 4 as for Lot 1 receiving corn, but the gains were cheaper
in the rice screenings lot due to the lower price of screenings.
3. No bad effects could be attributed to the feeding of ground rice hulls.
4. The carcasses graded choice in all lots. The carcasses in Lot 1 (90%
corn) were a little fatter and graded slightly higher on total score.
No material difference in hardness of fat was shown by the refractive
index test.
5. Fine grinding of rough rice is recommended, to avoid any possible









Rough Rice 6.25 11.55 7.35 68.75 1.45 4.65
Corn Chop 9.38 14.90 2.05 69.37 3.25 1.05
Rice Screenings. . . . 6.56 13.60 .55 77.79 .55 .95
Cottonseed Meal. . . 39.69 7.85 13.85 25.81 6.70 6.10
Shrimp Meal 50.44 9.55 11.35 2.36 4.55 21.75
EXPERIMENT VIH
ROUGH RICE AND RICE SCREENINGS COMPARED TO CORN
FOR FATTENING HOGS, H
Hogs Used
The hogs used were purebred sows and barrows owned by the Uni-
versity, averaging about 74 pounds in weight.
Feeds Used
The feeds were No. 2 yellow corn, slightly damaged rough rice, and
high grade rice screenings. The local rice mill had no damaged rice, and
rough rice was shipped from Crowley, 100 miles distant. The cost of
trucking is not included. Rice screenings were bought locally. The pro-
tein supplement was half shrimp meal and half cottonseed meal. -The
mineral mixture consisted of 40% steamed bone meal, 40% ground oys-
ter-shell, and 20% salt.
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The rations were in the following proportions: 90 per cent grain-fed
(corn or rice) , 9 per cent protein supplement, and 1 per cent mineral
mixture, and the mixture fed in self-feeders.
EXPERIMENT VIII
TABLE XIX. Average Weights, Gains, Feed Consumed Per Day, and Per 100
Pounds Weight and Cost of Gains
Feeding period January 27 to April 27, 1939 91 days
Lot No.
Ration
Number of Pigs per Lot:
Average initial weight, pounds.
Average final weight, pounds . .
Average gain, pounds
Average daily gain, pounds. . . .











































































































Cost of Feeds: Rice Screenings, per ton $25.00; Rough Rice, per ton $






























.00; Corn, per ton $25.00;
5.00; Mineral Mixture, per
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Rations
Lot 1. Ground corn 90%; protein 9%; mineral 1%.
Lot 2. Ground rough rice 90%; protein mixture 9%; mineral 1%.
Lot 3. Ground corn 45%; ground rough rice 45%; protein 9%; min-
eral 1%.
Lot 4. Corn 45%; rice screenings 45%; protein 9%,; mineral 1%.
Marketing
At the close of the test, when the pigs averaged around 225 pounds
weight, six or seven of the heaviest hogs in each lot were shipped to the
New Orleans market, where they brought $6.50 per 100 pounds. Samples
of back fat were taken, for determining hardness of fat.
CONCLUSIONS
1. The lots receiving rough rice, or rough rice and corn made more
rapid gains than the lot on corn. These results are opposite to those
obtained in 1938, when the corn lot made the most rapid gains. For
some reason, a few pigs in the corn lot did not make good gains and
this test may consequently be misleading. The rice used was of better
quality than that used in 1938. Ground rice fed as the only grain
again made larger and more economical gains than ground rice and
corn combined. On the basis of feed consumed per 100 pounds gain,
the ground rough rice was practically equal to corn but at $30.00 per
ton was more expensive than corn at $25.00. To be profitable as feed,
rough rice should sell from 10% to 14% lower than corn.
2. Rice screenings fed with corn were more profitable than corn alone,
when selling at the same price per ton. As in 1938, the lot receiving
one-half rice screenings with corn ate less feed than those on corn
alone, and produced gains for 10 per cent less feed than did the
hogs fed corn and ground rough rice.
3. The differences in hardness of fat were not great. The grades 6n firm-
ness were determined in the cooler and the refractive index determi-
nations made by the State Chemist.














Med. Hard Hard to Soft
Very Hard to Soft
Very Hard to Soft












Corn Chop 9.81 14.05 1.85 69.84 3.20 1.25
7.50 13.05 .50 77.55 .30 .65
Rough Rice 8.50 11.70 9.85 60.60 2.95 6.40
Protein ^/lixture
V2 Cottonseed Meal 1 43.38 9.00 10.90 17.27 4.85 14.60
V2 Shrimp Meal /
EXPERIMENT IX
ROUGH RICE COMPARED TO CORN FOR FATTENING
HOGS, III
Hogs Used
The hogs were Duroc Jerseys from an experimental breeding project
conducted by the station and averaged about 82 pounds at the beginning
of the test.
Plan of Experiment
The rations were fed in self-feeders, the feed being mixed in the fol-
lowing proportions: 90% grain feed (corn or rice) , 9% protein supple-
ment, and 1% mineral mixture. The feeds were No. 2 yellow corn and
slightly damaged rough rice purchased from a local feed mill. The
protein supplement was at first made up of half shrimp meal and half
cottonseed meal. After six weeks, alfalfa meal was included making a
mixture of 40% shrimp meal, 40% cottonseed meal, and 20% alfalfa
meal. The mineral mixture was the same as in previous tests.
Rations
Lot 1. Ground corn 90%; protein 9%; mineral 1%.
Lot 2. Ground rough rice 90%; protein 9%; mineral 1%.
Lot 3. Ground corn 45%; ground rice 45%; protein 9%; mineral 1%.
Marketing
On April 12, hogs weighing 225 pounds and over were taken out and
those not reserved for breeding were slaughtered in the University
abattoir. On April 26, all remaining hogs not reserved for breeding were
shipped to New Orleans. The carcasses were graded after slaughter and
samples of back fat taken for determination of the hardness of fat.
CONCLUSIONS
1. In this experiment. Lot 1, receiving corn made the best gains. This
may not be due entirely to the rations fed. The lots were flooded
after heavy rains on two occasions and a number of pigs became
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unthrifty as a result, more so in Lots 2 and 3, than in Lot L Also
the rice used in this test was of lower grade than in previous years.
2. On the basis of feed consumed per 100 pounds gain, the ground
rough rice lot required 20% more feed per 100 pounds of gain than
the corn lot and the lot fed rough rice and corn required 5.4% more
feed than the corn lot. Final conclusions on the value of rough rice
compared to corn are given on pages 2 and 14.
TABLE XX. Average Weights, Gains, Feed Consumed, and Cost of Gains
10 pigs per lot February 2 to April 26, 1940 84 days
Lot No. 2 3
r^r^-rx oner/ ivougn ivice yu /o Porn &.R07^
rroT.cin J /o X rOLclIl J /o







iOU . O 123.3 140.2
1 99 1.52 1.79


























$ 6.02 $ 7.14 $ 6.32
Cost of Feeds: Corn, per ton $30.40; Rough Rice, per ton $30.00; Shrimp Meal, per ton $30.00; Cot-
tonseed Meal, per ton $34.40; Alfalfa Meal, per pound .Q2^U; Mineral Mixture, per
pound .02.
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3. The differences in hardness of fat were not great and followed closely
the degree of fatness of the different lots. The fat samples from the
lot fed rough rice (Lot 2) graded the same as in 1939. The fat from
the corn fed lot (Lot 1) graded higher in 1940, while in 1939 the
corn lot graded softer than the rice fed hogs. Relative hardness of
fat is influenced largely by the total amount of fat put on and also
by individual differences in the hogs.
Determination of Hardness of Fat
Average Estimated Range











Rough Rice Med. Hard
Corn, Rough Rice Hard
Analysis of Feeds
Crude Crude Nitrogen
Feed Protein Water Fiber Free Fat Ash
Extract
Ground Rough Rice 7.44 10.27 11.42 63.22 1.37 6.28 .
Ground Corn 9.13 9.79 2.12 73.51 3.93 1.52
46.75 6.55 14.90 2.44 1.81 27.55
39.56 7.52 10.31 29.61 6.38 6.62
Alfalfa Meal 14.69 7.13 27.37 39.08 2.02 9.71
EXPERIMENT X
CROSSBRED VS. PUREBRED PIGS
SWEET-POTATO STARCH BYPRODUCT
FOR FATTENING SWINE
30% VS. 15% RICE BRAN IN FEEDING MIXTURES
Hogs Used
In three of the lots the hogs used were purebred Duroc-Jerseys,
Hampshires, and Poland-Chinas of both sexes. Lot 1 consisted of ten
crossbred pigs out of a litter of eleven from a Poland-China sow by a
Duroc-Jersey sire. These crossbreds were approximately one week older
than the average of the pigs in the other lots.
Sweet-Potato Meal
The sweet-potato meal or sweet-potato starch byproduct was pro-
duced at a sweet-potato starch factory in St. Francisville, Louisiana,
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consisting of the remaining byproduct from sweet-potatoes after the ex-
traction of starch. This meal has a satisfactory texture and odor and
appears to be liked by hogs.
The Crossbred Litter (Lot 1) Made Higher Gains But Required 7.6% More Feed
Per 100 Pounds Gain
Plan of Experiment
The rations were fed in self-feeders as in previous experiments, the
standard mixture being 60% corn, 30% rice bran, and 10% protein mix-
ture. The protein mixture in this test was made up of equal parts of
shrimp meal and cottonseed meal. The mineral mixture consisted of
40 parts ground oyster-shell, 40 parts steamed bone meal, and 20 parts
salt mixed with the feed at approximately 1% of the ration. In Lot 4,
fed sweet-potato meal, the ration was as follows: corn 45%, rice bran
15%, sweet-potato meal 30%, and protein 10%.
In Lots 2 and 3 a comparison was made between two varying amounts
of rice bran to determine whether rice bran showed a higher relative
value when fed at a 15% level than at the standard 30% level.
CONCLUSIONS
1. The crossbred litter in Lot 1 made higher gains per day than the
purebreds fed a similar ration in Lot 2 but required 7.6% more feed
per 100 pounds gain. Purebred pigs from strains selected for rapid
growth made 5% more rapid gains than the crossbreds.
2. Lot 3 receiving 15% rice bran instead of 30% made slightly higher
gains but ate 2.7% more feed per 100 pounds of gain, and the gains
were more expensive. The ration was not improved by reducing
the amount of rice bran.
3. Lot 4 receiving 30% sweet-potato meal made the highest gains per
day but consumed 8% more feed per 100 pounds gain. The pigs
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TABLE XXI. Average Feeds, Gains, Feed Consumed, and Cost Per 100 Pounds Gain
10 pigs per lot February 21 to April 10, 1941 48 days
Lot No. 1 2 3 4
Breeding Crossbred Purebred Purebred Purebred







































Average Feed per day 9.21 8.41 8.74 9.60
Feed per 100 pounds gain:
Corn
Sweetpotato Meal























543.5 502.0 515.9 559.6
Cost of Feed per 100 pound? gain $ 7.07 $ 6.52 $ 7.09 $ 7.41
Cost of Feeds: Rice Bran, per ton $18.00; Corn, per ton $28.50; Sweetpotato Meal, per ton $25.00;
Cottonseed Meal, per ton $29.00; Shrimp Meal, per ton $38.00.
appeared to relish the sweet-potato meal. With corn at $28.50 per
ton and sweet-potato meal at $25.00 per ton, the meal was not as
economical as corn.
4. There were no great differences between any of the lots and it is
possible that other tests might give different results.
EXPERIMENT XI
PROTEIN SUPPLEMENTS FOR FATTENING SWINE
C. B. SiNGLETARY, C. I. BrAY, H. A. DaVIS
troduction
The principal object of the experiment was to determine the value
of soybean oil meal as a protein supplement for swine. The present
scarcity of protein supplements of animal origin, such as tankage and
shrimp meal, make it necessary to make the greatest use possible of
the plant proteins produced in the south. Since experiments with com-
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binations of soybean oil meal and shrimp meal as protein supplements
for chickens had shown excellent results, it seemed desirable to test
the same feeds for fattening hogs.
Hogs Used
Hogs used in this test were purebred Duroc-Jerseys, Hampshires, and
Poland-Chinas from the University herd, uniformly divided between
sows and barrows. These pigs weighed approximately 54 pounds at the
beginning of the test. This experiment was conducted in cooperation
with the Nutrition Laboratory of the College of Agriculture.
Plan of Experiment
The five lots were fed various protein supplements of shrimp meal,
cottonseed meal, soybean oil meal, singly and in combination as follows:
Protein Supplement
Lot 1. Shrimp meal.
Lot 2. Cottonseed meal ^ ^
Lot 3. Soybean oil meal.
Lot 4. Shrimp meal and cottonseed meal.
Lot 5. Shrimp meal and soybean oil meal.
The basic ration consisted of corn meal, 56% to 59%; wheat shorts,
10%; rice bran, 20%, with sufficient protein supplement to make 100%.
The feeds had been previously analyzed and the amounts of protein
supplement adjusted so as to provide approximately 15% digestible
protein in each ration. After eight weeks, the protein content of the
rations was reduced to approximately 12%. At the start each lot had
some winter oat pasture but as this was entirely gone in eight weeks,
2% of good alfalfa meal was added to the rations.
The corn, wheat shorts, and rice bran were all of good quality and
standard grade. The shrimp meal first ordered was too high in salt and
a second shipment that was ordered also contained too much salt.
For this reason the pigs in Lot 1 on shrimp meal did not do as well as
might be expected. The cottonseed meal fed to Lots 2 and 4 was treated
with 1% of dry ferrous sulphate to prevent cottonseed meal poisoning.
The gossypol content of the cottonseed meal was 1.27o which is high.
The soybean oil meal was of good quality.
The chemical analysis of the feeds used showed the following protein
content:






Soybean oil meal 46.69%
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TABLE XXII. Comparison of Protein Supplements for Fattening Swine
Days on test—December 6, 1941 to March 27, 1942—112 days.















































































































Soybean Oil Meal 23.2
5.0Alfalfa Meal
Total Feed per 100# gain
4.7 5.7 5.0
403.2 452.6 402.6 416.0 403.3
Feed Cost per 100# gain $ 6.31 $ 7.01 $ 6.10 $ 6.41 $ 6.21
*Not including alfalfa meal.
The pigs were fed in self-feeders in dry lots. At the close of the ex-
periment, most of the hogs not required for breeding purposes were
shipped to Alexandria for slaughter, and fat samples were obtained to
test for hardness.
CONCLUSIONS
Soybean oil meal fed as the only supplement made the most eco-
nomical gains and the second largest gains in the test. The meal
produced no undesirable effect on the firmness of the fat in the
dressed carcasses.
47
2. A combination of shrimp meal and soybean oil meal was superior
to all of the other supplements tested, and gave very satisfactory
results as measured by growth of pigs, efficiency of feed utilization,
and carcass quality.
3. A combination of shrimp meal with cottonseed meal produced better
results than from cottonseed meal or shrimp meal alone but was
inferior to the combination of shrimp meal and soybean oil meal or
to soybean oil meal alone.
4. When fed as the only supplement cottonseed meal was not as satis-
factory as shrimp meal or soybean oil meal in respect to gains or
efficient use of feed. One percent of ferrous sulphate mixed with the
meal prevented gossypol poisoning.
5. Shrimp meal, when fed as the only protein supplement, did not
produce as rapid gains as soybean oil meal. However, this was not a
high quality of shrimp meal, containing 12% salt which caused
scours and retarded growth when fed at the 15c level.
HOW MUCH PROTEIN SUPPLEMENT TO FEED
As this experiment was designed to test the various protein supple-
ments at high levels, the percentage of protein supplement fed during
the first eight weeks varied from 11% soybean oil meal in Lot 3, to
14% cottonseed meal in Lot 2. The reason for feeding different amounts
was to make the percentage of digestible protein equal in all lots.
During the last eight weeks the protein supplement (including alfalfa
meal) was lowered to 4.5% in the soybean oil meal lot, (Lot 3) 5% in
Lots 1, 4, and 5, and 5.5% in the cottonseed meal lot, (Lot 2) . The pigs
continued to do well on the lower level of protein feeding and increased
their rate of gain in all lots, as is to be expected. Pigs do not require as
much protein during the latter part of the fattening period when they
are gaining most rapidly.
It has usually been recommended that at least 10% protein supple-
ment be fed pigs weighing 50 to 100 pounds, and 6% to 7% supple-
ment for fattening hogs from 125 pounds to 225 pounds. At the present
time (1943) it will undoubtedly be necessary, on account of scarcity
of these feeds, to feed less protein concentrates than usual. It will at
least be necessary to get along with less of the animal proteins such as
tankage or shrimp meal, and make up the balance with the vegetable
protein feeds such as soybean oil meal, peanut oil meal and cottonseed
meal. By making greater use of pastures, or by using some of the legume
hay meals of good quality, it will be possible to make up well balanced
rations without using more than 5% of the commercial protein feeds.
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